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(54) Heat-conductive and pressure-sensitive adhesive sheets and method for fixing electronic 
parts to heat-radiating members with the use of the same 



(57) The present invention provides a heat-conduc- 
tive and pressure-sensitive adhesive sheet comprising 
an electrical insulating plastic film having formed on one 
or both of the surfaces thereof (1 ) at least one thin layer 
composed of an inorganic material selected from the 
group consisting of ceramics, metals and metal oxides 
other than ceramics, and (2) a pressure-sensitive adhe- 
sive composition layer formed on the thin layer The 
heat-conauctive and pressure-sensitive adhesive sheet 



is excellent in heat-conductivity and pressure-sensitivi- 
ty, results in no trouble such as complicated procedures 
in the production process or worsened working environ- 
ment, exhibits good adhesion between the base mate- 
rial and the pressure-sensitive adhesive composition 
layer, scarcely undergoes anchoring fracture between 
the base material even after allowing to stand at high 
temperatures for a long time, and has good heat resist- 
ance 
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Description 

FIE-D OF THE INVENTION 



[0001] This ,nver tl on relates to heat-ccnd jet ve and pressure-sensitive adhesive sheets ,n the form cf sheets tapes 
etc which are ,c be used n tor example f,x,n g electron, parts in partic.la^ f,x,n q an e,ec,ron,c par, to a ea - a a ,n P 
member anc fo- f,x.np members ,n various fields such as bu.ldrng materials vehicles aircra'.s and ships 

BACKGROUND OF THE INVENT ON 

T h ^, lnCreaSe °' lnte 9'ation of IC crcui.s heat value ,s increased ,n electronic parts such as hybrid pack- 
ages rnutt-modules and sea.ed.type integrated circuits with plast.es and metals Since the increase of temperate 
due to the increased heat value may cause malfunction of the electronic parts a coun.ermeasure for preventng he 

S As y m 3 no d 7 9 ™ mb *< ^ as * ^ ^ «° tne e,e : ,ron,c par, has been taken ' 

[0003] As a method for providing electronic parts with heat-rad,at,ng members a method which comprises usma an 

SZeS? r dd ' n9 a ' Uminjm POWd6r ^ '° 9 C ° mPOS,tl0n COmprlS ' ng a Po'y-r.ableTr S ; o ome 
or both of ,h , ' S Pr ° P0SeC " U S Paten * 4 722 960 ln thls me,hod a,,er < he ad^s.ve ® applied onto one 

o ^ "I heat " radia,ln 9 membSr " 15 — <V <° e«ect curing treatment us,ng a prime 

? Sl ° n Uea,mem ne6dS 8 '° n9 t,me and much ,abor and the ™enals >° be adhered 

have ,o be fixed femporaliy unt„ the complete o, cumg. fhereoy suiting in poo, efficiency ,n producing the electronic 

S h FUr1hSr H U S Pa,6nt 4 606 952 Pr ° POSeS *° USe adh6SIVe ta P e whlch has an ^hesive layer contamma s„ver 
grams having a diameter exceeding the thickness of the layer When s„ver gr ains are added in the process of he 

comTs r °1 adh6SIVe C ° m P— the vscos-y of .he composition ,s ex'remely increased and a" a esuH 
composition becomes poor in flowabili.y and handling properties in particular coating workability Whon such a com 

Pub°shec , C ° | rreSP ° ndln9 ,0 EP 566093 < thG term "JP-A" as used herein means an "unexamined 
published Jaoanese patent application", discloses a method w,th the use of heat^onouctive and electrical insulatina 
tapes comprising alky, acrylate polymers con,a,n,ng polar monomers ,n wh,ch hear.onducve and ca n ana 
grams are dispersed a. random With :he recent increase of integration of member packaging high el" ca insula 
properties are needed in such tapes for electronic parts. However the above-mentioned hea'conduc, v and eSctrS 

ea Id «h 9 a uh P r, P " 7 f T*^ mak9S * ! ° ^ e P' nholes ln *eete Moreove t f 

Se^aSL eT^rS " I*"™" ^ ^ ^ * B P— -sensitive adhesive and thus seriously 

ZTZnl » T atlnQ Pr0pertles (volume reslstlvll V breakdown voltage) Therefore, the above-mentioned 

rann*, n ? T > nMn9 ,apeS are unusable ,n s,tes where * hl " h '^My is needed 

PA 5 1 ™fplt s S ,f " e fi t C ° ndUCtlVe ,nteriaCHl ma ' enal ' OCated be,wsen a ^ ^urce and a radiator. 
L,! 1 ™ ( ^ S Pal9nt 5 21 3 863) P r °P° ses a heat-conduct,ve material comprising, as a base material a plastic 
nd a"aver°o a" T M*"***- P^es. etc.) optionally containing aluminum ox,de or boron nSe 

Z^^^^^Z^ adh8S,Ve COnta,n,n9 3 heat -= ond — l-med .hereon The material 
is perfo ated embossed or grooved so as to remove (he air between the heat source and the radiator However these 
materials are poo/ In the adhesion between the base and ^ pressure . sens „ |ve adhes| ^ h ^ 

rom a problem of peeling between these members when used at h,gh temperatures, i.e.. anchoring fracture 
[0007] It ,s frequentfy attempted in the art to form one or more underrating layers between a base material and a 
pressure-sensitive adhesive layer so as to improve the adhesion between them. This treatment c^es us no an 

the*ShnT rH ' haVm9 " POlanty bGtWeen ' hOSe °' baSe mat6nal and thG P— ure-se^it^a ^ dZ^g 
he materia I ,n. for examp e. an organic solvent, and then applying „ onto the base material followed by drying Howeve^ 

the apphca ion of ,h,s method to the above-mentioned heat-conductrve materials etc suffers from some troubles such 
as a need for complicated operations and worsened working environment due to the use of the organic Llvent Us 
also known to improve the adhesion by a dry system such as co.ona discharge t, eatmen, or sputte, ing Howeve, such 
a system is not avertable in practice since it can achieve only insufficient' effects or the thus achieved e «e t are 
deteriorated with the passage of time enects are 

[0008] Considering 'he above-mentioned problems encountering ,n the prior arts the present invention aims at roro 

TaZVoltrTT P /° SSUrCSCnSltlVC adh — ^ which arc to be used in .tor exampfo x nglcto c 
parts to heat-radiating members and can achieve the above-mentioned objects of fixing while needing nerther a long 
.me nor much labo, ,n adhesion The hea,-conduct,ve and pressure-sensitive adhesive sheets of the present ,nven on 

T17 C ° mPOS H teSe matena ' 3 P ressuf — t«e adhesive composition layer formed thereon are 
excellent ,n pressure-sensitive adhes.on and heat conductivity result in no troubles such as complicated ooe^tions 
or worsened working environment dunng the production thereof show excellent adnes,or between the base ma r ", 
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and the pressure-sensitive adhesive composition layer scarcely undergo anchoring fracture between them even after 
allowing to stand at high temperatures for a long time and have excellent heat resistance 

[0009] In order to achieve the above-mentioned object, the present inventors have conducted extensive studies and. 
as a result have achieved the present invention based on the finding that heat-conductive and pressure-sensitive 

5 adhesive sheets having excellent pressure-sensitive adhesion and heat conductivity showing improved adhesion of 
the adhesive layer to the base material scarcely undergoing anchoring fracture between the base material and the 
adhesive layer even after allowing to stand at high temperatures for a long time, and having a high heat resistance 
can be obtained without resort to the above-mentioned undercoatmg which causes troubles such as complicated 
operations or worsened working environment by forming a specific thin layer on a base material made of an electrical 

10 insulating plastic film and then forming a pressure-sensitive adhesive composition layer thereon 

SUMMARY OF THE INVENTION 

[0010] Accordingly the present invention relates to a heat-conductive and pressure-sensitive adhesive sheet com- 
? 5 prising an electrical insulating plastic film having formed on one or both of the surfaces thereof (1) at least one thin 
layer composed ot an inorganic material selected from the group consisting of ceramics metals and metal oxides other 
than ceramics and (2) a pressure-sensitive adhesive composition layer formed on the thin layer, and a method for 
fixing electronic parts to heat-radiating members which comprises adhering and fixing the electronic parts to the heat- 
radiatmg members via the heat-conductive and pressure-sensitive adhesive sheet. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] Examples of the base material which can be used in the present invention include an electrical insulating 
plastic films made of polyimides(amides) polyester (polyethylene terephthalate ; polyethylene naphthalate. etc ) fluor- 

2S oplastics (polytetrafluorocthylcnc. etc ). polycthcr ketones, polycthcr sulfoncs. polymcthylpcntcnc. polycthcr imidcs. 
polysulfones polyphenylene sulfide, polyester imides ; aromatic polyamides, polypropyleneand polyethylene. The elec- 
trical insulating plastic films having a thickness of from 12um to 4mm can be generally used. From the viewpoints of 
heat dimensional stability and reliability on heat resistance over a long time, poiyimide(amide) films and fluoroplastic 
films are nrpferreri and nnlyimiHe(amiHe) films i p pnh/imirte films nr polyamide films are more pre'e r red 

30 [0012] The electrical insulating plastic film may contain a filler to improve the adhesion thereof to the pressure- 
sensitive adhesive composition layer via the thin layer of the inorganic material Examples of the filler include Si0 2 . 
TiB 2 . BN. S13N4. Ti0 2 . MgO. NiO CuO. Al 2 0 3 . and Fe 2 0 3 From :he viewpoints of heat conductivity and availability, it 
is preferred to use BN (boron nitride) or Al 2 0 3 (aluminum oxide) as the insulating filler. These fillers generally have a 
particle diameter of from 0.5 to 250pm. preferably from 1 to 100um and more preferably from 2 to 1 0pm These particles 

35 maybe in any torm such as spheres, needles, flakes or stars The content of the filler in the film ranges from 2 to 50% 
by volume preferably from 10 to 35% by volume 

[0013] In the present invention, the above-mentioned electrical insulating plastic film optionally containing a filler can 
be prepared in accordance with a well known method for forming films Alternatively, use may be made of commercially 
available products. For example. "KAPTON MT" manufactured by Du Pont-Toray Co.. Ltd.. which is a polyimide film 

•*o containing Al 2 0 3 . is usable as such as the electrical msula:mg plastic film in the present invention 

[0014] In the present invention, a thin layer of an inorganic material selected from among ceramics, metals and metal 
oxides other than ceramics is formed on one or both ol the surfaces of the electrical insulating plastic film The thin 
layer can be formed by using well known film-forming techniques, for example, deposition methods (sputtering method, 
vacuum metallization method, molecular beam epitaxy method, ionizing metallization method, laserapplication method, 
heat CVD method plasma CVD method organometallic gas phase growth method, discharge polymrei/ation method 
liquid phase epitaxy method. LB method, sol/gel method, plating method, etc ) or base material-penetration methods 
(oxidization metnods. diffusion method, ion-injection method, etc.). The thin layer generally has a thickness of from 1 0 
to 1 000 A prelerably liom 1 00 lo 500 A. bul an appropriate layer thickness can be selected depending on the mater lal 
of the thin layei and the film-forming technique without being restricted thereto. The thin layei may be a single-layer 

30 structure or a multilayer-structure composed of two or more layers laminated thereon 

[0015] Examples of the materials usable for forming the thin layer include various ceramics such as silicon oxide, 
silicon nitride zirconium oxide titanium oxiae titanium boride bo r on nitride and aluminum oxide: metals such as gold 
silver, copper, platinum, palladium, cobalt nickel, aluminum magnesium, indium tin cadmium, zinc, antimony, silicon 
and titanium: and oxides of these metals (other than the ceramics) such as indium oxide, tin oxide, antimony oxide: 

^5 and mixtures thereof (including oxides mixtures) Among the inorganic materials, it is prefe r red to use those having 
electrical insulating properties from the viewpoint of insulating reliability 

[0016] In the present invention wherein the pressure-sensitive adhesive composition layer is thus formed on the 
base material via the thin layer of the inorganic material, the adhesion of the pressure-sensitive adhesive composition 
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layer to the base material is extremely improved compared with the conventional dry systems with the use of the 
corona discharge treatment etc Moreover the h Grit-:, on ductile r-.nzi press jre-sensitive adhesive sneet c the p-essnt 
invention shows sustained effects over a long time scarcely undergoes anchoring fracture between the base material 
and the pressure-sensitive adhesive composition laver even after allowing to stand at h gh temperatures for a long 
time and has an exce-lert heat resistance These advantages are seemingly establ shed owing to the surface polarity 
of the above-mentioned thin layer The tnn layer ct the inorganic material can be easily formed by the wel krown film- 
forming techniques as described above with ittle need of complicated procedures as required in the conventional 
undercoatinc method witn the use of organic solvents furthermore the heat-conductive and pressure-sensitive ad- 
hesive sheet of :he present invention is f r ee from any prooiem in environmental hygiene caused by the use of organic 
solvents In adciiicn the above-mentioned thin layer of the inorganic mater al establ shes 'avorable results in heat 
conduction not only ir the thickness direction but also n the face direction thus contributing to the improvement m 
heat conductivity 

[0017] As the pressure-sensitive adhesive composition to be used in the present invention it is possible to employ 
well known compositions containing an appropriate polymer such as rubber, synthetic resins and silicone resins When 
the adhesion to the base material is taken into consideration, it is most desirable to use those containing atkyl mneth) 
acrylate polymers as the oase polymer, since the polarity thereof can be easily controlled. Examples of such polymers 
include homopolymers and copolymers of alkyl (meth)acrylate monome r s having C 2 . 14 alkyl g r oups optionally togetner 
with monomers copolymenzable therewith for modification such as (meth)acrylic acid itaconic acid acrylomtrile. ny- 
droxyethyl (meth)acrylate vinyl acetate and styrene 

[0018] The alkyl (meth)acrylate polymers can be synthesized by block polymerization solution polymerization, emul- 
sion polymerization, suspension polymerization, etc Among these polymerization methods, it is preferable to employ 
the block polymerization method in which the polymerization is effected with irradiation of radiation such as UV light 
or electron beams This polymerization method is f-ee from troubles such as corrosion of electronic parts due to residual 
organic solvents, swelling peeling or deviation caused by vaporization and swelling at high temperatures, and con- 
tamination, insufficient adhesion or decrease in moisture resistance caused by bleeding of emulsificrs The molecular 
weight of the resultant polymer can be increased by irradiating relatively weak UV light thereby providing a pressure- 
sensitive adhesive composition having a particularly excellent heat resistance while having a high degree of crosslink- 
age and high cohesive force The alkyl (meth) acrylate polymer generally has a weight-average molecular we:ght of 
approximately from 100 000 to 6 000 000 

[001 9] To elevate the shear strength . the pressure-sensitive adhesive composition to be used in the present invention 
may further contain an external crosslinkmg agent for example, polyfunctional isocyanate crosslinking agents, epoxy 
crosslinking agents, and melarnme resin crosslinking agents, if needed For the same purpose, it is also possible to 
further add thereto a polyfunctional (meth)acrylate as an internal crosslinking agent in the step of synthesizing the base 
polymer. The pressure-sensitive adhesive composition may further contain various additives commonly employed in 
pressure-sensitive adhesives such as pigments, tillers, age resistors, tackifiers. fiame-retardants. etc . generally in a 
total amount of from 0 01 to 100 parts by weight per 100 parts by weight of the base polymer. 

[0020] The pressure-sensitive adhesive composition to be used in the present invention can further contain a heat- 
conductive filler in order to elevate the heat conductivity As the heat-conductive filler use can oe made of the same 
compounds as the above-mentioned ones employed as the filler to be incorporated into the plastic film for the base 
material The particle size and form of the heat-conductive filler are the same as those described above From the 
viewpoint of avoiding an increase in the viscosity of the pressure-sensitive adhesive composition it is preferable that 
such a filler has a purity of at least 95% by weight It is recommended that the heat-conductive filler is used generally 
m an amount of from 10 to 300 parts by weight, preferably from 10 to 120 parts by weight, per 100 parts by weight of 
the base polymer. 

[0021] The heat-conductive and pressure-sens five adhesive sheets of the present invention are those in the form 
of sheets or tapes which are obtained by transferring or directly applying the above-mentioned pressure-sensitive 
adhesive composition onto the thin layer of the inorganic material formed one or both of the surfaces of the electrical 
insulating plastic film to form a pressure-sensitive adhesive composition layer generally having a thickness of 10 to 
300pm on at least one face 

[0022] To adhere and fix an electronic part to a heat-radiating member by using the neat-conductive and pressure- 
sensitive adhesive sheet the heat-conductive and pressure-sensitive adhesive sheet is mserted between the electronic 
part and the heat radiating member, followed by contact bonding, thereby making use of the pressure-sensitive adne- 
sion. Thus, the electronic part and the heat-radiating member can be well fixed while achieving a high heat-conductivity 
and a high adhesion strengtn even at high temperatures 

[0023] The electronic parts to be adhered and fixed are not particularly restricted Examples thereof include IC tips 
hybrid packages, multi-tip modules power transistors and sealed-type integrated circuits made of plastics or metals 
^he present invention can be advantageously applied to the adhesion and fixation of electronic parts with a large heat 
value, for example, those employed in highly integrated circuits The heat-radiat ng members i e another subject to 
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be adhered and fixed include heat sinks made of metal plates and sheets and radiators The thickness of the heat 
sinks generally ranges from 10pm to 10mm preferably from 100pm to 3mm though the present invention is not re- 
stricted thereto The radiators may have arbitrary structures, for example those provided with cooling fans 
[0024] The heat conductive and pressure-sensitive adhesive sheets of the present invention may be used not only 
s in adhering and fixing these electronic parts to the heat-radiating members but also in fixing members in various fields 
including building materials, vehicles aircrafts and ships It is needless to say that the heat-conductive and pressure- 
sensitive adhes ve sheets can achieve the above-mentioned effects too when employed for these purposes 

EXAMPLES 

w 

[0025] To further illustrate the present invention in greater detail, the following Examples will be given wherein all 
parts are by weight 

EXAMPLE 1 

[0026] A polyimide tilm conta nmg about 17% by weight of Al 2 0 3 and having a thickness of 25pm as a base material 
was disposed on the base side of a sputtering appa r atus After setting an aluminum target on the sputter electrode 
the system was drawn a vacuum to 1 x 1 0" 3 Pa Next, an argon gas and an oxygen gas were blown thereinto respectively 
at rates of 1 5 cc/'min and 100 cc'mm and thus the inner pressure was maintained at 1 x 10~ 1 Pa Under these conditions, 
a direcl voltage of 400V was applied on the sputter electrode to perform glow discharge for 30 seconds, thus effecting 
sputtering. Thus : a thin layer composed of aluminum oxide having a thickness of 200A was formed on the base mater ial 
made of the AI 2 0 3 -containing polyimide film by the reactive magnetron sputtering. Subsequently the opposite surface 
of the base material was subjected to the same treatment to give a base material having thin layers (thickness: 200A) 
on both surfaces 

[0027] One hundred parts of polydimcthyldiphcnylsiloxanc having a molecular weight of 300. 000 and 120 parts of 
MQ Silicone Resin were employed as the base polymers and 2 parts of benzoyl peroxide and 200 pats of xylene were 
mixed therewith to give a solution of a pressure-sensitive adhesive composition The MQ silicone resin comprises M 
unit (R 3 SiO-, 2 wherein R is a methyl group, a phenyl group or the like but most of R are methyl groups) and Q unit 

'o.£~\ ^ , r ^ K/'f"! r^tir 1 , 0 P Thr^ ^h'? 1 ""^ ^^ii>ti/-M^ moc or-M^iiaH r^n a roinaca linor ha\/mn hoon trustor! with ^ fhmrinp- 

2) 1,1 ,Tl 'vi.- v-w lanwui *j l_ i ii^wuh.*miv^^>. Jv.'i Ul iyn .-.^ r - - w. . ^. . „ „ ........ ......... . ., _ _ 

based releasing agent and dried at P0°C for 5 minutes and then at 160°C for 10 minutes in a hot-air dryer to form a 
pressure-sensitive adhesive composition layer of 50pm in thickness Next, this pressure-sensitive adhesive composi- 
tion layer was adhered to both surfaces of the above-mentioned base material having the thin layers (thickness 200 A) 
of aluminum oxide on both surfaces Thus, a heat-conductive and pressure-sensitive adhesive sheet was prepared. 

EXAMPLE 2 

[0028] A sputtering apparatus was provided in the oase side with a polyethylene terephthalate film of 25pm in thick- 
ness After setting an alloy target composed of 90% by weight of indium and 10% by weight of tin on the sputter 
electrode the system was drawn a vacuum to 1 x 10~ 3 Pa. Next an argon gas and an oxygen gas were blown thereinto 
respectively at flow rates of 100 cc/'min and 1 5 cc/min and thus the inner pressure was maintained at 4 x 1 0° Pa Under 
these conditions, a direct voltage of 400V was applied on the sputter electrode to perform glow discharge for 30 sec- 
onds, thus effecting sputtering Thus, a tnm layer having a thickness of 200A of an oxide mixture composed of indium 
oxide and tin oxide was formed on one surface of the base material made of the polyethylene terephthalate film 
Subsequently the procedure of Example 1 was repeated tc give a heat-conductive and single-side pressure-sensitive 
adhesive sheet. 

EXAMPLE 3 

[0029] A thin layer (thic kness 200A) of aluminum oxide was formed on a polyimide film employed as a base mater lal 
£0 (thickness: 25pm) containing about 17% by weight of Al 2 0 3 by means of a transverse 270°-polanzed electron beam 
evaporator (maximum output 16KW). That is after drawing a vac uum to 1 0'^ Torr. a crucible containing alurrvnum was 
set in a wate r cooled copper hearth, and the evaporation was effected at an acceleration voltage of 9KV and a beam 
current of 1 6A. Next, the opposite surface of the base material was subjected to the same treatment to give a base 
material having thin aluminum oxide layers (thickness 200A) on both surfaces 
5$ [0030] A premix comprising 75 parts of isooctyl acrylate 20 parts of butyl acrylate. 5 parts of acrylic acid and 0.1 
part of 2.2-dimethoxy-2-phenylacetone (photopolymerization initiator) was partly polymerized by exposing to UV light 
in a nitrogen atmosphere to give a coatable syrup having a viscosity of about 40P (poise) To 100 parts of this syrup 
were added 0 2 parts of tnmethylolpropane triacrylate ;an internal crosslmking agent) and 40 parts of boron nitride 
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(BN) to give a composition for photopotymenzaticn 

[0031] This composition for phctopolymer./Ht.on w<-.s -ippuerl onto one surface- of trie Dnse material navmg mm alu- 
minum oxide layers (thickness 200A, on both surfaces as preparec above and then photopolyme^ized by rradiating 
with UV light having h Itcht ntens ty of Q 0Q mj crn^ with the use of =i high-pressure mercury lamp of 5 nW c^ n a 
nitrogen gas atmosphere Next it was dried at 1 30' C for 5 minutes by using a hot-air circulatory dryer thus arming a 
pressure-sersitfve adhesive composition layer of 50um in :hickness Then the opposite surface of the base material 
was subjected to tne same treatment to give a heat-concuctive and pressure-sensit ve adnesive sheet having the 
pressure-sersitive adhesive composition layers (thickness 50u.m) cn toth surfaces 

io EXAMPLE 4 

[0032] In 210 pants of ethyi acetate 95 parts of 2-ethylhexyi aery ate and 5 parts of acrylic acid were subjected to 
solution polymerization in the coexistence of 0 4 parts of 2.2-azob-sisobutyronitnle while stirring under nitrogen re- 
placement at 6C to B0 3 C to thereby ootam a polymer solution having a viscosity of about 1 20P a degree of oolymeri- 
^ zation of 99 2°o by weight and a solid content of 30.0° c by weight To this solution were added, per -00 parts of the 
base polymer. 3 parts of a polyf unctioral isocyanate cosslinkmg agent and 50 parts of SiOo to give a pressure-sensitive 
adhesive composition solution 

[0033] This solution of the pressure-sensitive adhesive composition was applied onto a release liner and tnen dried 
at 40°C for 5 minutes and then at 130°C for 5 minutes by using a hot-air circulatory dryer, thus forming a pressure- 
sensitive adhesive composition layer of 50um in thickness This pressure-sensilive adhesive composition layer was 
adhered to the both surfaces of a base material having thin aluminum oxide layers (thickness 200A) on both surfaces 
as prepared oy the method of Example 1 to give a heat-conductive and pressure-sensitive adhesive sheet. 

COMPARATIVE EXAMPLE 1 

25 

[0034] A heat-conductive and pressure-sensitive adhesive sheet was obtained by repeating the procedure of Exam- 
ple 1 but forming no thin aluminum oxide layer of 20CA in thickness on both surfaces of the base material made of the 
AI 2 0 3 -containmg polyimide film 

30 COMPARATIVE EXAMPLE 2 

[0035] A heat-conductive and pressure-sensitive adhesive sheet was obtained by repeating the procedure of Exam- 
ple 2 but forming no thin layer of 200A in thickness of the indium oxideAin oxide mixture on one surface of the base 
material made of the polyethylene terephthalate film. 

[0036] The heat-conductive and pressure-sensitive adhesive sheets obtained in the above Examples 1 to 4 and 
Comparative Examples 1 and 2 were each subjected to the following retentive force resistance to heat shear test and 
heat resistance test The obtained results are shown in Table below 



Retentive Force Resistant to Heat Shear Test 



[0037] A heat-conductive ana pressure-sensitive adhesive sheet (width: 1 0mm) was adhered to one lengthwise end 
of an aluminum plate (125 x 25 x 0 4mm) to obtain an adhesion area of 20 x 10mm After allowing to stand at 80°C 
for 30 minutes, a load (500 g) was applied in the lengthwise direction of the adhesive sheet at 80°C It was examined 
whether or not the sheet was kept for 120 minutes or longer without dropping "A" means a case where the sheet was 
kept for 120 minutes or longer while "B" means a case where the sheet droppea less than 120 minutes 



Heat Resistance Test 



55 



[0038] By using a heat-conductive and pressure-sensitive adhesive sheet, a transistor in a TO-22C package (in terms 
of a standarc of Joint Electron Device Engineering Council) was adhered and fixed under a contact bonding pressure 
of 2 kg W to a heat sink which had been immersed n water to ootam a constant temperature Then a definite output 
was supplied to the transistor and the difference (T2-T1 ) ,n the transistor temperature (T2) from the temperature of the 
lower surface of the heat conductive and prcssurc-scnsrtivc adhesive sheet (T1 ) was measured Next the heat resist- 
ance was calculated in accordance with the following formula 



Heat res stance ( °C • cn 2 /W) - (T2 - T1) x A/P 
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A: transistor area (cm 2 ) 

P electrical power (W) consumed by transistor 

[0039] The transistor temperature (T2) was measured by using a thermocouple spot-welded to the metallic base of 
the transistor package On the other hand, the temperature of the lower surface of the heat-conductive and pressure- 
sensitive adhesive sheet (T1) was measured by forming a small hole in the heat sink and inserting a thermocouple 
thereinto The thermocouple was placed in the heat sink such that it did not give influence onto the adhered area of 
the heat-conductive and pressure-sensitive sheet with the proviso that the location of the thermocouple was as near 
as possible to the interface between the heat sink and the adhesive sheet 



TABLE 



Sample No 


Retentive Force Resistant to Heat Shear Test 


Heat Resistance Test (°C • cm 2 /W) 


Example 1 


A 


15.0 


Example 2 


A 


12.0 


Example 3 


A 


45 


Example 4 


A 


7.6 


Comparative Example 1 


B 


15.1 


Comparative Example 2 


B 


12.2 



[0040] It can be seen from the results in the above Table that the heat-conductive and pressure-sensitive adhesive 
sheets of Examples 1 to 4 according to the present invention were each not only maintained for not less than -20 
minutes in the retentive force resistant to heat shear test but also achieved satisfactory results depending on the 
constitution of the materials employed in the heat resistance test In contrast, the heat-conductive and pressure-sen- 
sitive adhesive sheets of Comparative Examples 1 and 2 dropped within 120 minutes in the retentive force resistant 
to heat shear test due toanchonng fracture between the base material and the pressure-sensitive adhesive composition 
layer. 

[0041] As described above the present invention can provide heat-conductive and pressure-sensitive adhesive 
sheets which are excellent in heat-conductivitv and nressiire-qenRitive adhesion exhibit good adhesion between the 
base material and the pressure-sensitive adhesive composition layer while scarcely undergoing anchoring fracture 
between the base material and the pressure-sensitive adhesive composition layer and exhibit high heat resistance 
These heat-conductive and pressure-sensitive adhesive sheets are widely usable in fixing electronic parts, in particular, 
fixing electronic parts to heat-radiating members and for fixing members in various fields including building materials, 
vehicles, aircrafts and ships 

[0042] While the inventior has been described in detail and with reference to specific embodiments thereof it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without departing 
from the spirit and scope thereof 



Claims 

1. A heat-conductive and pressure-sensitive adhesive sheet comprising an electrical insulating plastic film having 
formed on one or both of the surfaces thereof (1 ) at least one thin layer composed of an inorganic material selected 
from the group consisting of ceramics metals and metal oxides other than ceramics, and (2) a pressure sensitive 
adhesive composition layer formed on said thin layer 

2. The heat-conductive and pressure-sensitive adhesive sheets of claim 1 wherein said electrical irsulating plastic 
film is a polyimide(amide) film 

3. The heat-conductive and pressure-sensitive adhesive sheet of claim 1. wherein said electrical irsulating plastic 
film contains from 2 to 50°o by volume of a fil or. 

4. The heat-conductive and pressure-sensitive adhesive sheet of claim 1 wherein said thin layer composed of an 
inorganic material is made of an electrical insulating material 

5. The heat-conductive and pressure-sensitive adhesive sheet of claim 1. wherein said pressure-sensitive adhesive 
composition comprises a base polymer and a heat-conductive filler, and the content of the heat-conductive filler 
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is Tom 10 to 300 oarls by weight per 100 pars by weight of :he base oolymer 

6. A methoa fcr fixing electronic parts to heat -radiating members wmch comprises adhering ana fixing saia electronic 
parts to said heat-radiat ng members via a heat-conductive and pressure-sensitive adhesive sheet comprising an 
eiectnca msulatirg plastic film having formed on cne or both of the surfaces thereof ( 1 > at least one thin layer 
composed of an inorganic material selected from the grouo consisting of ceram cs. metals and metal oxides otner 
than ceramics and (2) a pressure-sensitive adhesive composition layer formed on said :hin layer 

7. The method of claim 6 therein said electrical insulating plastic film is a polyimide(amide) f Im 

w 

8. The method of claim 6 wherein said electrical insulating plastic film contains from 2 to 50°o by volume of a fil er 

9. The methoc of cla^m 6 wherein said :hin layer composed of an inorganic material is made of an electrical insulating 



10. The method of claim 6 wherein said pressure-sensitive adhesive composition comprises a base polymer and a 
heat-conductive filler and the content of the heat-conductive filler is from 10 to 300 parts by weight per 100 parts 
by weight o f the base polymer 



so 



55 



40 



material 
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ment, exhibits good adhesion between the base mate- 
rial and the pressure-sensitive adhesive composition 
layer, scarcely undergoes anchoring fracture between 
the base material even after allowing to stand at high 
temperatures tor a long time, and has good heat resist- 
ance 
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